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of V. Famlbusch (Municli). To date, these excavations havc

yielded approximately 30,000 identifiablc speciniens,

representing about 170 palaeozoological spccies (pcrs. comni.

V. Fahlbusci l), most of them vertebrates. The richness of this

Continental vertebrate fauna and the extraordinary systematic

diversity make Sandelzhausen an cxceptional site. The fauna

is dominated by vertebrates, although only represonted b\

isolated disarticulated remains. MoUuscs are rcpresented b\'

freshwater and terrestrial gastropods as well as rare freshwater

bivalves (Call 1972). Freshwater ostracods (Wrrr 1998), algal

gyrogonites, and fruits of terrestrial angiosperms (Celtis, Gle-

ditsia) are also rare components. Within the vertebrates, mam-

mals are the most common fossils, followed by fishcs, amphi-

bians, and reptiles. Birds are the rarest vertebrates found, with

around 600 remains. The presencc of birds in the deposits of

Sandelzhausen has been known since the beginning of the

diggings (Fahi.busch & Gau 1970: 393), but thev have never

been determined or described. This study deals with the entire

bird material and presents the complete a\ ifauna of Sandelz-

hausen.

Investigations by Heissig (1997) on mammalbiostratigraphy

of the Upper Freshwater Molasse in Bavaria showed the faunal

Position of Sandelzhausen in the earlv Middle Miocene (MN 5

= European MammalNeogene Unit MN5, Badenian) with an

absolute age of around 16 Ma. Several studies on the geology

and on differcnt faunal groups of Sandelzhausen ha\ e alreadv

been published (cited in F,\H1HUS( il & Lifbrhich 1996 and

ZiEGLhR 2000).

1.2METHODS

Most of the bird remains, as well as thousands of invertebrate

and vertebrate microfossils, were obtained by screen-washing

in the field. The osteological terminology principally follows

Baumil et al. (1993) and occasionalK' Bali mann (1969a, b);

nieasurements were taken after vdn hin Drusch (1976).

Abbreviations

1.1 GEOLOGY

The fossiliferous limnotlu\ latile deposits in Sandelzhausen

reach a maximum of 3 metcrs in thickness. In gencral, the marly

Sediments show a decrease of quartz pebbles in frequency and

size from the bottom to the top. In the Iower half of the section

there is a brown-colored "coaly" lignite layer of 2,5 - 5 cm

(fig. 7). Some horizons show a concentration of carbonate

concretions. The fossils are conccntrated in and around the

humous "coaly" laver, while large-sized fossils are more often

found in the deposits below the "coaly" laver. The deposits

arguably cover a time span ranging from some hundred to

thousands of years (Schmid 2001 ).

50 km

Miocene, Upper Freshwater Molasse

Fig. 1 : Geographie position of the site Sandelzhausen with schcm.itic

illustration of the extcnsion of the Upper Freshwater Molassc without

(^uatcrn.iry eover.

Ostceilogv - CMC: carpometacarpus, TT: tibiotarsus,

TMT: tarsometatarsus, dist.: distal, prox.: proximal, sin.:

sinister, dext.: dcxter, cran.: cranial, caud.: caudal.

Measuremcnts - GL: greatest length, L: length, Bp: width

proximal, Bd: width distal, BTd: width Trochlea distal. Dp:

diagonal proximal, Dd: diagonal distal, KC: smallest width of

corpus, Hp: height proximal, Hd: height distal, HpA: diago-

nal height proximal with apophysis flexoris inclusive, Td: depth

distal, Tp: depth proximal.

The matenal is housed in the Ba\ensche Staatssammlung

für Paläontologie und Geologie in Munich (BSP). Only a few

speciniens are held at the Staatliches Museum für Naturkunde

in Stuttgart (SMNS).

Collections - BMNH: British Museum of Natural

History, London; BSP: Ba\erische Staatssammlung für Palä-

ontologie und Geologie, München; SAPM: Staatssammlung

für Anthropologie und Paläoanatomie, München; FSL: Faculte

des Sciences de la Terre, Universite Claude Bernard Lyon 1,

Villeurbanne; ISEAK: Instytut Systematvki i Ewolucji Zwierz,

Krakow (Institute of Systematics and Evolution, Polish

Akademy of Sciences); LAC: Laboratoire d'Anatomie

comparce, Museum National d'Histoirc Naturelle, Paris;

LPVM: Laboratoire de Paleontologie des Vertebres, Universite

Montpellier; MALI: Magyar Ällami Földtani Intezet, Buda-

pest (Hungarian Geological Survey); MLMuseumd'Histoire

Naturelle (Musee Guimet), Lyon; MNHN:Museum Natio-

nal d'Histoire Naturelle, Paris; NMB: Naturhistorisches Mu-

seum Basel; RGM: Rijksmuseum van Geologie en Mineralo-

gie, Leiden (= Nationaal Natuurhistorisch Museum Leiden);

SMNS: Staatliches Museum für Naturkunde, Stuttgart; UPM:
Department des Sciences de la Terre, Marseille.

Country : A: Austria, D: Germanw F: France, 1: Italv, H:

Hungary, CZ: Czech Republic, E: Spain, MOL: Moldavi.i, PL:

Poland, R: Romama, SL: Slovakia (see tab. 6)
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2. SYSTEMATICPALAEONTOLOGY

Order Anseriformes Wa(_,[.er, 1 S3

1

F.imil)' An.itidae VlGORS, 1S25

Suhtamily Dendrocheninae Livezey & Martin, 1988

Genus Mwnctta LivEZE'i' & Martin, 1988

Mionetta blancbardi (Milne-Edwards, 1863)

(pl.l,figs. 1,2,3)

S y n o n \- ni v

:

1863 Andi liLinchiirdi - Milnü-Edwards: 60.

V 1983 Dendrochen blivuhardi {M]Ine-Ed'^.\rd^, 1863)- Cmni--

VM : 88-91, pl. 1, fig. 1 (with svnonymv).

Locus tvpicus: St.-Gcr,ind-le-Pu\' (Allicr, Fr.incc).

Stratum t\picuni: Lower Mioccne, Aquit.inicn, MN2a.

Lectotypc: TT (MNHNAv 8231) assigncd by Chenevai

(1983:88,91).

Original diagnosis: Milne-Edwards (1863: 160).

Extended diagnosis: Chene\ae ( 1983: 90): «tibiotarsc

d'une taille intermediaire entre celle des especes aetuelles

Dendrocygna javanica (denrocygne de Java) et D. viduata

(denrocygne veuf); surface articuiaire interne bien ereuscc, ä

bord posterieur tres developpe; crete cnemienne externe impor-

tante, crete fibulaire longue; gouttiere tendineuse large, ä bord

interne tres fm et ä bord externe creuse d'une gouttiere du

peroneus profundus profonde; condyle interne tres fin (longu-

eur = 77,7 mm, largcur de l'epiphyse distale = 9,1 mm).-

S t r a 1 1 g r a p h 1 c a 1 a n d g c o g r a p h i c a I d i s t r i b iit i o n

:

France: St.-Gerand-le-Puy (Lower Miocene, MN2a, Mieni -

Edwards 1863, Chenevae 1983); Germany: Ravolzhausen

(Lower Miocene, MN1 -2, Rheinhessen, Martini 1 974), Weise-

nau (Lower Miocene, MNl, Lambrecht 1933); Czech Repub-

iic: Skiritz (Lower Miocene, MN3-4, LajMBRECEIT 1 933; Romania:

Credin ,a (Upper Miocene, Kessler 1992), Malusteni (Lower

Phocene, MNl 5, Kessler, 1992).

Remarks: Fraas (1870) described M. bhinchardi in Stein-

heim (Middic Miocene, MN7), but von Ai\imc>n (1918) changed

this determination r.o Anas nsgoviensis.

Created as Arias blancbardi by Milne-Edwards in 1863,

Chenevae (1983) moved blancbardi to Dendrocben - Sub-

family Dendrocygninae Reichenbach, 1850 - a genus created

by Miller (1944) for a humerus from the Lower Miocene of

South Dakota, USA. Based on osteological and phylogene-

tically significant characters of the Anseriformes, Livezey &
Martin (1988) placed blancbardi in their new genus Mwnctta.

Previous osteological descriptions were provided by Milne-

ELiWARns(1863), Howard (1964), Cheneval (1983), Liveze:y &
Martin (1988).

Material and measu re men t s (mm):

BSP 1959 11

Humerus dext., prox. half S27

1

KC: 5.2, Bp: 1 7.5

Humerus sin., dist. end 8274 KC: 5.4, Bd: (1 1)

CMCsin., prox. end 8380 Bp:9.1

CMCdext., prox. end 8292 Bp:9.1

CMCsin., dist. half 8301 Dd: 5.8

Radius sin., prox. half 8288 Dp: 4.3

Description:

Humerus: one proximal half (BSP 1959 II 8271) and one

distal end (BSP 1959 II 8274) of a humerus are preserved. The

crista bicipitalis is broken off on BSP 1959 II 8271. The fossa

pneumotricipitahs is shallow and closed (non pneumatic) and

the openmg of the fossa pneumotricipitahs is nearly horizon-

tal, also in ventral view. The fossa pneumotricipitahs is enclosed

by a prominent edge, also at its cranial side. In ventral view

the crus ventrale fossae is rectilmear, nearU' horizontal, some-

what ascending caudally; the tuberculum ventrale is barely

protruding distallv. On the caudal side the caput humeri is

limited distalh' b\- a distinct margin; in its ventral half the caput

IS somewhat undermined distally. The tuberculum dorsale is

roundish and prominent. The niargo caudalis flattcns in pro-

ximal direction proximalK' before reaching the caput humeri

and the tuberculum dorsale. The suicus transversus extends

and deepens ventrallv. On the distal humerus, BSP 1959 II

8274, the epicondvlus ventrahs and the processus flexorius are

broken off. The imprcssion in the fossa musculi brachialis is

shallow, but distinct and broadens proximodorsally. The fossa

olecrani bears a longish horizontal furrow. The suicus humero-

tricipitalis is shallow and short.

Carpometacarpus: Proximal end (BSP 1959 II 8380) with a

trochlea carpalis is somewhat extended proximodistally. The

Processus pisiformis is protruding cramally. Processus exten-

sorius is siender and long with a processus alularis protruding

dorsally. The distal half (BSP 1959 II 8301) consists only of

the os metacarpale major; the os metacarpale minor is mis-

sing. The cross-section of os metacarpale major is rounded

triangulär. The longitudinal tcndon furrow along the suicus

interosseus narrows dorsallv. The shallow suicus tendineus

Starts at the middle level of the Symphysis metacarpalis distalis

and slightK' broadens as it extends proximocranially.

Radius: The proximal half (BSP 1959 II 8288) with a roundish

cotyla humeralis. The tuber bicipitalis radialis is blunt and close

to the CLitvIa. The cross-section of the corpus is roundish.

Comparison and discussion: Within thefour species

of anseriforms in Sandelzhausen Mionetta blancbardi is

represented with the most specimens (at least four individuals).

The most diagnostic fossil is the proximal humerus, specimen-

BSP 1959 II 8271. It is characterized specifically by a shallow

and closed (non pneumatic) fossa pneumotricipitahs; herewith

it differs from the genus A>ias and the Ansennae in general.

Following Wc)Olfeneden ( 1961 ) and Livezey & Martin (1988:

198, 207) the genus Anas and the Anserinae are characterized

by an open pneumatic fossa pneumotricipitahs. Although the
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genus Aythya is also markod hy a closcd fossa pneuniotricipi-

talis (CnFNF\'Al 1987: 150), thc fossa is deeper in comparison.

Moreover tlie luimcrus of the Mioccnc spccies Aytbyd

chaiivimc is a iittle smaller (Cheneval 2000, tab. 1 ). Although

clearly corresponding morphometrically wirb ,1/. hhinchanii

from St.-Gerand-ie-Puv, the present proximal humerus differs

by one feature: thc cnclosure of thc fossa pneumotncipitalis

has a prominent edgc all aroimd; thc craniodistal margin clearly

separates thc fossa from the shaft. Thc distal humerus (BSP

1959 II 8274) is morphomerricalU m accordance with M.

bhmchardi, but is also very similar to that ot Audi vclox.

Comparisons show no distinct featurcs bctwccn the distal

humerus cnd of M. blancljardi from St.-Gcrand-le-Pu\ and

A. velox from Sansan.

Bccause of the closcd fossa pncumotricipitalis and thc

relatively longer wing bones (in proportion to the leg boncs)

Mii.ne-Ed\xards(1863: 160) and Livezey& Martin (1988: 196)

concluded that Mionctta blanchardi was moderately specia-

lized for divint: rathcr than tor flving.

Mwncitd ;;.i/aror (Miene-Edwards, 1867)

(pl. l,figs. 4, 5)

S \ n o n \' m\'

:

''
V 1867 /1h<!5 n<ir.!fo)-, nov. sp. - Miine-Edwards, vol. I: l4S,pl.23,

flg. 14-22.

V 1983 Dcndroiheti blambardi (Milnk-Edwards, 1867-71) -

CmNl \'Ai : 93-94. pf I, flg. 3 (with svnonvmv).

Locus tvpicus: St.-Gcrand-Ic-Puv (Allier, France).

S t ra t u m t v p i c u m: Lowcr Mioccnc, Aquitanicn, MN2a.

Lcctotype: Ulna (MNHNAv 6428) figured by Milne-

Edwakds (1867-71: pl. 25, fig. 21-22), assigned bv Chenevae

(1983:93).

Criginal diagnosis: Miene-Edwards (1867-71: 148ff).

Extcndcd diagnosis: Chenevai (1983: 93): "Cubitus

d'une taille tres infcrieure ä ecUe de Dendrochcn blanchardi;

saillie du ligament articulaire anterieur peu marquec;

iniprcssion du brachiahs anticus peu profonde, mais allongce

le long de la diaphyse; tubcrositc carpicnnc bien courbee vers

le cöte mterne; dcpression radiale inferieurc etroite et profonde

(longucur = 50,8 mm, largcur de rcpiph\ sc proximale = 6,6

mm, largeur de rcpiph\se distale = 5,3 mm).-

S 1 1" a 1 1 g r a p h 1 c a I and g c o g r a p h i c a 1 d i s t n b u t i o n

:

France: St.-Gerand-lc-Puy (Lowcr Mioccnc, MN2a, MlLNE-

Edwards 1863, Cheneval 1983); Germany: Weisen.iu (Lowcr

Miocene, MNl, Lambrecht 1933), Kastei Bruch (Upper

Oligoccnc, Lambrecht 1933); CzcchRepublic: Skiritz (Lowcr

Miocene, MN3-4, Lambrecht 1933, Ml1kovsk> 2000a);

Moldavia: Kishincv (Upper Miocene, MN9, Kessler 1992).

Material and measurements (mm):

BSP 1939 II

Coracoid sin., prox. cnd 8269 KC:3.1

Coracoid sin., prox. cnd 8982 KC: 3.4

Humerus sin., prox. cnd
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are charactcrized by .1 roundcd off triangular-sh.iped and dcep

cotyla scapularis, and by a shallow concavc facics articulans

humcralis with a latcrally protrudmg margin. The iniprcssio

ligamenti acrocoracohumcralis is distinct and longish oval. The

distal edge of the processus aerocoracoideus (tubereulum bra-

chiale) medialK shows a little incision betwecn the facies

articulares clavieularis. Whereas BSP 1959 II 8982 lies within

the metrieal variability of M. ndtator from St.-Gerand-Ie-Puy,

BSP 1959 II 8269 is a bit smaller (own direct comparison).

UIna: The preserved distal end represents a tin\ ulna with a

short but pointcd tuber earpale. A suicus mtereondylaris is

present distoveiitrallv, but is absent distally. No incisura

tendniosa ean be observed.

Tibiotarsus: Only the distal fourth is preserved. The pons

supratendineus is damaged. Both condylus medialis and

lateralis are sicnder and therefore the incisura intcrcondv laris

is Wide. Along the preserved corpus, the suicus cxtensorius is

bounded niedially by a crest. The suicus niusculus fihularis,

epicondylus medialis and lateralis and tubeiculum retinaculi

musculi fibularis are ver\- weak.

Humerus: Only the pro.ximal end is preserved. The interior

ot the fossa pneumotricipitalis is badly preserved, but seems

to be shallow. The opening of the fossa pneumotricipitalis is

nearly horizontal in ventral view. The caput humeri is slightly

damaged, caudally it is bordered distallv b\ a distinct margin

and it is somewhat hollowed out distally in its ventral halt.

The tubereulum ventrale is barelv protruding distally. The

tubereulum dorsale is longish, but weak. The suicus transversus

e.xtends and deepens ventrally.

Comparison and discussion: All described Clements

are distinctiy smaller than Mionetta blanchiardi, M. comobrina,

A>hu siuisdiiioisis and Aythyd chdiivirac. The small sized Anas

velox from Sansan metricallv corresponds in some bones (e. g.

ulna dist.), or is only little larger (e. g. tibiotarsus dist.), but

the apparent shallow fossa pneumotricipitalis of the humerus

contradicts an allocation of these small sized anatids from

Sandelzhausen to ÄJtas (see Woolfeneden 1961, Livezfy &
Martin 1988: 198, 207). The proximal humerus and the distal

tibiotarsus from Sandelzhausen are a little smaller than those

o{ M. natator irom St-Gcrand-Ie-Puy (humenas prox. Bp: 13.6-

15.0 mm, n=3; tibiotarsus dist. Bd: 5.7-7.4 mm, n=4, Chenevai

1983, tab. 1), but the lattcr represent only a very few specimens.

The distal tibiotarsus from Skiritz (Czech Repubhc) is also a

little smaller than those from St-Gerand-Ie-Puy (Bd: 5.3 mm,

Lambrecut 1933:358).

Mionetta natatoy and Mionettd bLvicbctnii were formerK'

known from Early and Late Miocene deposits (tab. 6), thereby

the specimens from Sandelzhausen are the first e\idence in

the Middle Miocene.

Ansenformes gen. et sp. mdet.

(pl. 2, figs. 6, 7)

Material and measurements (mm):

BSP 1959 11

Ulna Mii., prox. end 8280 Bp: 12.6

Ulna sin., prox. end 8281 Bp: 14.1, Dp: 18.2

Phalanx prox. digiti majons dext. 8379 L: 33.7, GL: 34.6, Bp: 8.7

Description and discussion: The specimens belong

to an anseriform taxon of distinctiy larger size than the two

species described above.

Ulna: Only represented bv two proximal ends. The

olecranon projeets ventrally and surpasses the roundish cotyla

ventralis ventrally. The cotyla dorsahs is protruding dorsally

and cramalK turns down distallv in form of a lip. DorsalK

beneath the processus cotylaris dorsalis lies a dent with the

impressio scapulotricipitalis. The tubereulum ligamcnti colla-

teralis beneath the olecranon bears a distinct longish facies,

that deepens at its proximal half. The impressio brachialis (only

preserved on BSP 1959 II 8280) is longitudinal and narrow.

B\ the means of their size, these proximal ulnas probabK

belong to the Anserinae. Specimen BSP 1959 II 8280 is some-

what smaller than BSP 1959 II 8281. However, comparisons

with the measurements of some extant Anserinae (Bacher

1967) show that the dimensions (width prox. of ulna) of both

specimen are within the metrieal vanabilitv.

For most of the Necigene anserine species the ulnas are not

known. The proximal end of the ulna of Anscr oenmgensn

(Middle Miocene, Oeningen, Germany, vnN Meyer 1865) and

of Anscrobranta tan!bnkmi (Upper Miocene, Kishinev, Roma-

nia, KuR(x:hkin & Ganea 1972) are somewhat larger; that of

Cygiins cygniformis (Midtfle Miocene, Steinheim, Germanv)

IS distinctiy largen

Phalanx proximalis digiti ma|ons (Ph. dig. II 1): The com-

plete preserved bone is long and siender. The pila cranialis is

craniallv flattened; dorsally a weak suicus runs along the whole

pila. The caudal wing is about the same width along the distal

-h and distally surpasses the pila a little bit. The wing shows a

longish and shallow concavity on the ventral side and dorsally

there are two concavities with the proximal one more shallow

than the distal one. Between them, there is a longitudinal

protuberance dose to the caudal end of the wing. The proxi-

mal end is triangulär with a two-pointed dorsal end. The ven-

tral and caudal margin of the proximal end are weakU' concave.

Because of missing eomparative fossil material, all these

specimens are not determinable.

Order Accipitriformcs Vllllioi, 1816

Three taxa of accipitriforms can be distinguished bv their

size, although they are not taxonomically determinable. For

morphometrical comparisons the following extant and fossil

(European Neogene) species have been considered:

Extant: PaiiJion habaetus, Permi apivorus, Milvus milvus,

Milvtis »iigydiii, Acdpiter gentilis, Accipiter nisus, Buteo buteo,

Biftco Ligopiii, Hieraactus fasciatus, Aquila chrysaetos,Aquild

helutca, Hebaeetus albicilla, Hebaeetus leucocephalus, Aegypuis

monachns, Gyps julvits, Circm cyanem, Circits aeriigniosiis,

Falco pcregrinus, Falco sitbbiitco (these studied extant species

are housed in the SAPM).

Fossil: Buteo pitsiUiis, AquiLi pannatoides, A. delphmetisis,

Aquiliiviis depredator, A. corroyi, A. priHm. Hieraactus ed-

wardi! (includmg Svn. Aquda nuiiuta), Habaeetiis pucator,

MilvHs deperditiis, Promibo incertus, Palaeohierax gervaim,

Garganoaetiis jreudetithali, G. murivorus, Falco meduis.
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PeLirgopappui magnus [thcse fossil species are studied eithcr

hx means ot tlicir original descnption or pcrsonally bv thc

.uitlior (tor thc localitics: St.-Gcrand-le-Pu\', Sansan, La Grivc),

scc tab. I ].

FaniiK- Accipitridae VieillüT, 1816

Accipitridae gen. et sp. indet. A
(tigs. 2, 3)

Material and nicasu rcnien t s (nmi):

TMTsin. distal halt

TMTdext. distal cnd 8997 Bd

TT sin. distal end 8308 Bd:

Phalanx IV? terminalis (claw) 8329 Bp:

Phalanx I/II tcrmin.alis (claw) 8996 Bp

BSP 1959 II

8320 KC: 4.3, Bd: 10.8, Td: 7.0

13,9, Td: 8.3

10.4, Td: (7)

3.1,Hp:3.8, HpA:5.2

5.8, Hp:6.5, HpA: lO.I

Descnption:

Tarsometatarsus: One distal half of a tarsometatarsus sin.

ancf one distal end of a tarsometatarsus dext. are preservccf.

The tarsometatarsus BSP 1959 II 8997 is somewhat larger than

BSP 1 959 II 8320. The latter is relatively delicate. The trochleae

mctatarsi II and III are thc sanic Icngth while trochlea metatarsi

IV IS a littlc shorter. In dorsal vicw thc trochlea mctatarsi HI is

vcr\' shghtlv oblique from distally lateral to pro.ximalK' medi-

al. Maximal width of the trochlea mctatarsi III is 3.2 mm(BSP

1 959 II 8320) and 4. 1 mm(BSP 1959 II 8997). The fossa meta-

tarsi I is slender and 8 mmin length (BSP 1959 II 8320). Distally

it extends to the level of the proximal end of the foramen

vasculare distale.

Tibiotarsus: The distal cnd of thc tibiotarsus is damaged

caudally. The trochlea cartilaginis tibialis caudally streches far

proximally. The eondyli are relatively short. The canalis

extensorius passes obliquclv from distally medial to proximally

lateral. The oblique distal aperture of the canalis extensorius

reachcs up to the medial edge of thc diaphysis. The proximal

aperture of the canalis extensorius is locatcd approximately

midwidth of the diaphysis; it tapers off distally and extends to

the levcl of the proximal end of the distal aperture.

Phalanx IV? terminalis (claw): Thc small claw is ncarly

complete, onK' the outermost tip is broken off. Thc apophvsis

Species
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extensoris is long. The proximal articular facet is relatively

svmmetrical and pyi'iform. The apophysis flexoris is also long

and cnds plantarclv to a pomted cdge.

Phalanx I/ll tfiminali.s (claw): The claw is completc. It is

long and slender and distinctlv larger than thc Ph. IV tcrmliialis

describcd abovc.

Compari so n and discussion: Bascd on rheir

dimcnsions, thcse clemenrs niight bclong to thc same spccies.

Thcv rcprcscnt tlic smallcst of the thrcc recordcd taxa ot

accipitriforms in Sandclzhausen. The two recordcd tarsometa-

tarsi differ in size. But studics on extant accipitriformes show

that the size ot the tarsometatarsi can var\' up to 25"/o (conccr-

ning the distal width) e. g. in Acctpüer gracilis, which is known

tohave the largest dimorphisni in size(SrHMil)T-BuR<;FR 1982:

1 16). So the ditfercnce in size of the two describcd tarsometa-

tarsi, amounting to 22'/o, can assumed to be withm the Variation

of one species. Bevond that, the two tarsometatarsi are mor-

phologically identical. Thc tibiotarsus and tarsomctatarsus

differ from thc familv Falconidac bv the lack of an additional

second distal opening of the canalis extensonus on the

tibiotarsus and bv thc more plantar position of the trochlea

metatarsi IV anci the morc medial oncntation of the processus

of the trochlea metatarsi II on the tarsomctatarsus (in distal

view). Compared with extant taxa ot Accipitridac and bv mcans

of morphology, thc tarsomctatarsus and the tibiotarsus scem

to be dosest to the buzzard Butt'o butco.

The Tertiary European species likc Aquilaviis dcpredator,

A. prisciis, Aqiiila delphmeiisis, A. pcnnatoidcs, Palacohicnix

gervaisii, GargMiodctm frcitdcutlidli, G. miirivorus, and PcLu-

gopappas magniis are distinctlv larger (see tab. 1). The distal

tarsometatarsi of both Ai/mla pannatoides and A. delphinensu

from La Grivc (MN7+S, France) are not known. However, ^4.

delphincnsis has a much broadcr shaft than can be assumed for

thc present specimcns. AqmLivits dcpredator and A. pnsciis

(both from St.-Gerand-lc-Puy, MN2, France) ditfer b\- a larger

distal tarsomctatarsus. Aqndaviis corroyi (from the Palet>gene

of Quercy, France) is similar in size, but is distinguished bv a

shortencd trochlea IV (m dorsal view) and a lacking plantar

protuberancc on trochlea II (in medial view).

Piimdio inccrtus (formerly in Milviis) from the Lower

Miocenc of St-Gcrand-le-Puy (France) is metrically similar to

the distal cnd of thc tarsomctatarsus from Sandclzhausen, but

in distal view the medial processus of the trochlea metatarsalis

II is shorter and thc plantar processus of the trochlea metatar-

salis IV IS not present m P. nicertns.

In the distal half of thc tarsomctatarsus of Mdvmdcpcrdittn

from thc Lower Miocenc of St-Gerand-le-Puy (France) the

tossa metatarsi I is somewhat elongatcd proximally, thercby

longer. Additionally, in contrast to the Sandclzhausen spcci-

men, the processus of the trochlea metatarsalis II in dorsal view

surpasses thc trochlea distally and in distal view it arises from

the trochlea metatarsalis II by a wcll-markcd angle.

Phcrddetiii cdwdrdii (S3.n^M-\, MN6, France) is similar in size,

but ditters in morphology: thc trochlea metatarsalis III of

HierdaetHs edwardsi is oriented more obliquelv in dorsal view.

Pdldcohierax gervdisn (St-Gerand-le-Puv, MN2, France) is

distincth' larger. Mdvmpcrdttiis (St-Gcrand-lc-Puv, MN2,
France) is only known by the holotype, a tarsomctatarsus

without trochlea II. In comparision the trochlea III is distincth-

smallcn Promdio iiucrtiis (Chavroches, France) is similar in

size, but differs by thc lack of the plantarely protruding

protuberancc on the trochlea IV. Pcldrgopdppm magnin and

P. schlössen (Phosphorites ot Quercv, France, Eocene to

Ühgocene) as well as Gdrgduodctiis freitdentlhili and G.

»lurivoriti (Gargano, Italv) are distincly larger.

Untortunatelv therc are some Neogene accipitnd taxa where

both the tarsomctatarsus and tibiotarsus are not known - likc

the fossil buzzard Butco pusilltis (carpometacarpus from La

Grivc, MN7+8, B.\i i mann 1969a) or the fossil eagle Halidc-

ctiis piscdtor (carpometacarpus and phalangcs from Sansan,

Mii.Ni-EuwARMs 1867-71, Cheneval 2000). After Bali mann

( 1 973: 1 Of), the tarsomctatarsus of buzzards and eagles can onl v

be distinguished bv characters of thc proximal cnd, but which

is not yet represented in Sandclzhausen. So with the present

osteological knowledge of fossil accipitrids, a definitive syste-

matic determination of thcse bones is not possible.

Thc claws are refcired to this taxon on account of their size;

thcv are too sniall to bclong to the both larger taxa of accipitri-

forms from Sandclzhausen. Metrically the phalanges are vcrv

similar to the claws of digit IV and I/II of extant Butco butco.

Accipitriformes gen. et sp. indet. B

(fig. 5)

Material and mcasurements (mm):

BSP 14S9 11

Plulanx I I dcxt. S37h L: 23.5, Bp: 9.5, Hp; 5.1, KC: 5.0, BTd: 5.7

Phalanx 1 1 dext. 8377 L: 23.3, Bp: 9.7, Hp: 5.5, KC: 5.3, BTd: 6.0

De s c r i p t i o n

:

Phalanx 1 1: Both specimcns are complete. The proximal

cnd is dorsoplantarelv flattened and shows a medial indenta-

tion. Thc plantar side of the shaft is weakly concavc. The di-

stal trochlea is tiattcncd proximalK'.

Comparison and cfiscussion: These phalanges re-

present the middle-sizcd of the three recordcd accipitriform

taxa. As mentioncd betöre, taxon A is comparablc in size with

extant Butco butco and taxon C is in the size ränge of the

Golden Eagle (Aqudd chrysactos), which will be shown below.

Compared with thcse spccies and considering the sexual

dimorphisni, the phalanges I I are definitivelv too big to belong

to the accipitrid taxon A and too small to bclong to the

accipitnd taxon C.

Therc are onl\ a few taxonomically determined fossil pha-

lanx I 1 . Three specimcns are known from Sansan and deter-

mined all to bclong to Hicrdcetus edwdrdsi (Cheneval 2000:

341, tab. 2). According to own studics the Variation in size of

thcse phalangcs scems to be too large to refcr them all to the

same species. The phalanx I 1 frc^m Sandclzhausen corrcspond

to thc two smallcr specimcns trom Sansan.
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Fig. 2: Accipitriformes gcii. et sp. indct. taxoii A, tarsomctAtarsus

sin. dist.il half (BSP 1959 II 8320). a: dorsal, b; lateral, c: plan-

tar, d: medial, e: distal.

Fig. 3: Accipitriformes gen. et sp. indet. taxon A, tibiotarsus sin. di-

stal end (BSP 1959 II 8308). a: cranial, b: caudal, c: distal.

Fig. 4: Accipitriformes gen. et sp. indct. taxon C, plialanx I/II

terminalis (claw) (BSP 1959 II 8327). a; lateral/medial, b: pro-

ximal.

^
Fig. 5: Accipitriformes gen. et sp. indet. taxon B, phalanx I 1 dext.

(BSP 1959 II 8377). a: dorsal, b: plantar, c: proximal.

Fig. 6: Accipitriformes gen. et sp. indet. taxon C, Phalanx III 3 (BSP

1959 II 8378). a: dorsal, b: plantar, c: proximal.
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Accipitriformes gen. et sp. indct. C

(figs. 4, 6)

Material and measurements (mm):

BSP 1959 II

Phalanx I/Il tcrminJis (claw) 8326 Bp: S.6, Hp: 9.8, HpA: IS.3

Phalanx I/ntcrmin.ilis(claw) 8327 Bp: 9.1, Hp: 10.5, HpA: 15.1

Phalanx III 3 8378 GL: 26.0, Bp: 6.6, Hp: 6.2,

BTiI: 6.4

De s c r i p t i o n :

Phalanx I/Il tciminalis (claw): The tvvo claws with liroken

off tips belong to the digit I or II. Both spccimcn show a long

apoph)'sis extensoris and apophysis flexons. Both the apo-

physis extensoris and flexoris of BSP 1959 11 8327 are a little

longer than those of BSP 1959 11 S326, especiallv in dorsal and

plantar view. The proxmial two-parted articular facet is pvn-

form and svmmetncal.

Phalanx 111 3: In lateral view the phalanx is bent proxiniallv

convex. The proximal two-parted articular facet is relatively

symmetrical. The plantar side of the corpus is concaxe. The

distal trochlca is dorsoplantarely flattened.

Comparison and discussion: These phalangeal

reniains represent the large sized accipitrid taxon. In lateral

view the claws show a characteristic apophysis extensoris as

well as a long protruding slender apophysis flexoris. Both

features are known from buzzards, eagles and hawks. Vultures,

however, generally do not show a clear apophysis extensoris

(Bali.mann 1973: 12). The claws are distinctly larger than those

ot Hicraaetiis edwanisi from the Middle Miocene of Sansan

(France, see Milne-Edwards 1 867-7
1 , Cheneval 2000). How-

ever, they are morphometrically similar to those from St-

Gerand-le-Puy (France, Lower Miocene, see Mune-Euwards

1867-71: pl. 183, figs. 17-21), which are not taxonomically

determined.

In comparison with extant accipitritorms the phalanx 111 3

is very close in size and morphology to that of the Golden

Hagle (Aquila chrysactos). Compared with the few known

suitable fossils, the phalanges 111 3 oi Hieraeetus edwardsi from

Sansan are smaller (see Cheneval 2000: tab. 2), and a single

undetermined specimen from St-Gerand-le-Puy (Miene-Ed-

wards 1867-71: pl. 183, fig. 26-29) is larger and somewhat more

slender. Very close in size and morphology are the fossils of

Halmetiis piscator from Sansan (Cheneval 2000: 337ff). But

the scanty material allows no allocation.

Order Galliformes Temminc;k, 1820

Family Phasianidae VKiDRs, 1825

The galliforms are represented by 3 taxa of Phasianidae in

the avifauna of Sandelzhausen. Within the galliforms partridges

are in general represented morc abundantly in the European

Miocene than pheasants (Cheneval 2000: 343), as is the case

in Sandelzhausen. Most of the galliform reniains of Sandelz-

hausen belong to PaLieortyx intermedia followed in quantity

by Miophiniaina altus\ only two fragments represent a tiny

Phasianidae incfet.. P^Ljeortyx mtermedui has been known from

older deposits and can now be confirmed in MN5 (tab. 6).

Genus Miophdsutnns LAMBREt:EiT, 1933

Miophdsianiis dhus (Miene-Edwards, 1869)

(pl.2, figs. 1-4)

Synonymy:
'' V 1869 PhdShvniutltiii, nov. sp.-MiLNi -Edwards, vol. 2: 239-241,

pl. 131, flg. 27-36.

V 2000 A/zo/i/a!»;.»;;/) .i/ri/s (Milne-Edwards, 1 869-71) -CiiENEyAL:

351-352, figs. 9-1 1 (with synonymy).

L e c t o t y p e : tarsometatarsus dext., prox. end (MNHNSa

1221), lectotypefixation by Cheneval (2000: 35 If), figured in

Milne-Edwards (1869-71: pl. 131, fig. 27-29).

Locus typicus: Sansan (Gers, France).

Stratum t y p i c u m: Middle Miocene, Astarac, MN6.

Original diagnosis: Milne-Edwards ( 1 869- 1971

:

239ff): «L'une d'elles [Gallinaccs de Sansan] parait tres-voisine

des Faisans, et ä raison de ses dimensions, je l'ai designee sous

le nom de Phdiidnm dltits.»

«La portion superieure du metatarse de ce Faisan presente

en effet les characteres propres aux oiseaux dont le genre

Plate 2

Figures 1-4 in natural size, figures 5-10 in double size.

Miophasiiintis dltiis (Milne-Edwards, 1869)

Fig. 1: Fcmur sin.; a: cranial, h: caudal c: proximal, d: distal (BSP 1959 II 8382).

Fig. 2: Tarsometatarsus dext.; a: dorsal, b: plantar, c: distal (BSP 1959 II 2207).

Fig. 3: Ulna dext. distal end; a: dorsal, b: ventral (BSP 1959 II 8980).

Fig. 4: Tibiotarsus sin.; a: cranial, h: lateral, c: caudal, d: proximal, c: distal (BSP 1939 II 8381 ).

Palacorlyx intcrnifilid Bali mann, 1969

Fig. 5: Tarsometatarsus sin., distal end; a: dorsal, b: plantar (SMNS54006/1).

Fig. 6: Humerus sin., distal end; a: cranial, b: caudal (BSP 1959 II 8273).

Fig. 7: Phalanx dig. II 1 dext.; a: dorsal, b: ventral (BSP 1959 II 833
1

).

Fig. 8: Coracoid sin.; dorsal (BSP 1959 II 8270).

Fig. 9: Tibiotarsus dext., distal end; a: cranial, b: caudal (BSP 1959 II 8307).

Phasianidae indct.

Flg. 10: Carpometacarpus dext., distal 2/3; dorsal (BSP 1959 II 8291 ).
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Phandiiiii sc Lomposc, et eile ressemble plus ä Celle du Fais.in

commune qu'.i toute autre espece. L'impreintc d'insertion du

muscle tihial antcneur est situc;-e un peu plus h.is que d'ordi-

naire; eile est unique et assez saillante. La de-pression qui la

surmoiite est evasee, et, au fond, on aperc^oit l'ouvcrture des

deux pertuis supericurs qui sont places a la meine hautcur. La

coulisse de l'extenseur des doigts est assez large et limitee de

chaque cöte par une petite crete bien marquee. Lcs facettes

articulaires tibiales, situees ä peu pre.s au meine niveau, sont

grandes, arrondies et separces par une tuberosite intercondy-

lienne peu saillante. Le talon est bien cieveloppe; la gouttierc

tubulau"e est largemcnt ouvert, et sa surtace pusteneurc pre-

scnte trois coulisses dont l'externe tres-courte est separc;e de

l'interne par une crete forte et arrondie. [...] ...cet os [mcjta-

tarsej...aurait depassc; cn longueur celui du plus grand Phasia-

nide actuel, le Crussoptvloii aiiritHm... . [ ..]»

«La tete articulau'c mferieure [du tibia] est presque aussi

grosse que celle de Pacin; mais le corps de l'os est notablement

plus grele. [...| La coulisse de rcxtcnseur commune des cloigts

est (jvasec, mais sa levre interne est peu saillante. Le pont osseux

sustendineux est moins large que chcz le Tetras et dispose

commecians le gcnre Phasidnns. La coulisse du court pc'ronier

est situee sur le bord externe et limitee de chaque cöte par une

petite crete bicn accusee. Le condyle externe est peu elargi et

la gorge intcrcondvlienne antcneure est plus evasee et moins

profonde que che/, les Paons. La gorge rotuliennc est lisse et

ses bords sont trcs-saillants lateralement. [...] A raison de sa

taille, on ne peut pas davantage le [Pljdihuim altits] confondre

avec les especes provenant de Pikcrmi et dcicrites par M. Gali-

DKI' sous le nom de Phasianus archmci et de Gallns dcicitlapi."

Stratigraphical and geographical distribution:

L'rance: La Grive (Middle Miocene, MN7-h8, Ballmann

1969b), Sansan (Middle Miocene, MN6, Cheneval 2000),

Vieux Collonges (Lower Miocene, MN4; Ballmann 1972:

Mioplmsianns sp., might belong to M. ahm after Chfneval

2000: 352). Germany: Attenfeld (Middle Miocene, MN6?;

ScHUissiR 1916), Dechbetten near Regensburg (Middle

Miocene, MN5, von Ammon1918: M. aiigiistiis), Oehningen

(Middle Miocene, MN7, Lvdlkker 1S91), Steinheim (Middle

Miocene, MN7, Heizmann & Hesse 1995). Poland: Przeworno

II (Middle Miocene, MN6-7, Bdchenski 1987). Slovakia:

Devinska Nova Vcs (= Neudorf an der March, Middle

Miocene, MN6, '-'VEc 1986). Spain: Corcoles (Middle Miocene,

MN5, AiFEREZ et al. 1982: Miophasuimis sp., may belong to

M. dltiii .ifter Cheneval 2000: 352), Valles Penedes (Upper

Miocene, Vu l AI lA & Crusaeont Pairü 1950).

Material and measurements (mm):

BSP 1959 11

S383c De: 16.1, B: 6.3

S383d Bp:((l8)), Bd:((l7.5))

strongly deformed

8980 KC:6.6, Dd: 13.7,

Bd (Trochlca): 11.8

8382 GL: 116,L: 109, Bp: 24.0, Tp: 14.3,

KC:9.5, Bd:21.7,Td: 17.5

8381 GL:(188), L.i: 178, Dp: ((32))

KC:S.8, Bd: 17.5, Td: 16.3

TT dcxt., dist. end, fragm. 8314 Td:(16.3)

TT sin., dist. end 8383.1 Bd: 13.4, Td: 12.7

TT dc-xt., dist. L-nd S383b Bd: 12.9, Td: (12.6)

TMTdcxt., male, dist. lull 2207 Bd: 17.8

TMTdext., fem,ile, dist. half 8995 -

Scipula sin., cr.in. cnd

Humcrus clext.. fr.igm.

Ulii.i dext., diM. tliiril

l'cmur sm.

TT sin.

Species
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All thc remains with thc Coli. No. BSP 1959 II 8383 app.v

rentlv bclong to thc samc individual since all of these boncs

wcrc tound withm close proximitv of onc anothcr. Thc samc

is applicable tor thc wcll-prescrved fcmur and tibiotarsus (BSP

1959 II S3S 1-8382).

D c s c r 1 p 1 1 o n

:

Scapula: Thc cranial cxticmitv and a part of thc atfihatcd

crushcd corpus are prcscrvcd. Althous;h thc acromion is

slightlv damaged, it can be rccognizcd to bc long, longcr than

in extant Phasummcolchictis.

Humcrus: Proxnnal haifand distal thnd of onc humcrus arc

badly crushed craniocaudally; proximal extremitv additionallv

deformed dorsoventrally. The epicondylus ventralis is brokcn

off. The concivli ventralis and dorsalis are galliform-shapcd.

Ulna: The cross-section of the corpus is triangulär. Thc

incisura tubcrculi carpalis is narrow and deep. The condylus

ventralis ulnae is pointed and protruding distally. The sulcus

intercondylaris is deepest in the cranial half.

Fcmur: Compictc and well prcscrvcd; onK' thc proximal

ridgc of the trochanter femoris is slightly damagccf. Thc caput

femoris shows two foveae ligamenti capitis, with thc cranial

onc a httlc largcr than thc caudal one. The trochanter femoris

is cranially non pneumatic like in pheasants; instead there are

)ust two slight dents. Latcrocaudallv the trochanter major ends

in a projecting ndgc. In lateral view well-markcd imprcssioncs

ohturatoriac (proximocaudalK), an impressio musculi iliotro-

chanterici postcrerior (proximocraniallv) and below this, an

impressio musculi iliotrochanterici anterior and thc Imprcssi-

oncs musculi iliofcmoralis and ischiofcmoralis (scc Ballmann

1969b) can be observcd. Thc sharp-edged crista trochanteris

flows into the Imea mtcrmusculans cranialis, wliich cxtcnds

distally to the medial condvlc. The linea intcrmuscularis cau-

dalis Starts mcdiallv below the femoral caput and takes its

course over thc middlc of the cranial corpus distalK to thc

medial condyle. Thc corpus is slightlv bent mediocaudallv. The

distal end of the fcmur is marked in cranial view bv a broad

sulcus patcllans and in medial vicw bv a prominent proxinio-

cranial projcction of thc condylus medialis and b\- a largc Im-

pression of the ligamcntum collaterale mediale. Conspicious

in caudal view of thc distal cxtrcmitx' is a large and distinct

impressio ansäe musculi iliofibularis. Thc supracondvlar fossa

Poplitea is charactcristicallv divided bv two horizontal lincae.

Tibiotarsus: reprcsentcd bv the most spccimens; three distal

ends [BSP 1959 II 8383 a+b, BSP 1959 II 8314 (onlv a lateral

half of the distal extremity, largest tibiotarsus spccimcn)] and

one complete tibiotarsus (BSP 1959 II 8381), whieh is described

here. The tibiotarsus is straight and siender. The surface of thc

proximal extremitas is damaged; the crista patellaris, crista

cnemialis cranialis and facies articulares lateralis and medialis

are only partly preserved. Width of the facies articulares late-

ralis and mediahs is about 20 mm. The crista fibularis is about

35 mmlong. The cross section of the corpus is transverse-

oval; two weak parallel ridges (linea interna and externa musculi

peronei) along the lateral corpus side Start from below the crista

fibularis. Along the distal shaft lineas bound the sulcus peronei

brevi; the lateral ridge (linea externa) flows into the longish

tuberculum retinaculi m. fibularis. The apophysis externa

ligamenti obliqui is strong but blunt. The apophvsis interna

ligamenti obliqui is pomtecf. The sulcus cxtcnsorius tapers

upwards in the Iowcr third. Thc pons supratcndincus is

cranially weakly concave. The condylus medialis is somewhat

more siender and proximallv shorter than the condylus

lateralis. The incisura mtcrcondvlaris cranialK' bears two

transvcrsc impressiones ligamenti intercondylaris, whcrebv the

distal one is dccper (cspecialK' mcdiallv) than the proximal

one. Caudally the trochica cartilaginis tibialis is sharp-crested

on both sides.

Tarsometatarsus: only two distal halfs are preserved. BSP
1 959 II 2207 (male): The corpus is craniocaudally compressed.

A spur is present, but partly brokcn off. The plantar processus

of the trochlea mctatarsi IV is brokcn off. The trochlea

metatarsi IV is somewhat shorter distally than thc trochlea

mctatarsi II. The incisura intertrochlearis lateralis is wide. BSP
1959 II 8995 (female): The corpus is smashed, the trochlea II

IS brokcn off. There is a crista plantaris medialis aicing thc

mcdioplantar side of the shaft strong, but without a spur. This

tarsometatarsus is a little smallcr and more gracile than the

male tarsomct.narsus (BSP 1959 II 2207).

Co mp a r i s o n and d i s c u s s i o n : Miopbasianus altiis is

the largest species of phasianids from thc European Miocene.

Following ®VEC (1986), Bochenski (1987) and Chenhval

(2000) the species Miophasianus desnoyersi (Milne-Edwards

1869-71), only known h\ a carpometacarpus from Tourainc,

France, and Phasianiis aiigKitus (von Ammon1918), repre-

sented only by a femur from Dechbetten near Regensburg,

Gcrniany, can be synonvmized with M. altHS. The validity of

the taxon Miophastanus maximus (Lvuekker 1893), only

documented by a coracoid from La Grive, France, is not yet

verified.

The smallcr species Miophasianiis mediHS was moved to

Pdldcoperdix by Cheneval (2000); it is recordcd in France (La

Grive: Bai lmann 1969a, Sansan: Cheneval 2000), SW-Poland

(Przeworno II: Bcichenski 1987) and Germany (Steinheim:

Heizmann & Hesse 1995). Therefore, the genus Miophasianiis

contains only onc species.

Ballmann (1969a) and Cheneval (2000: 343) emphasizc the

approximation of M. altns to peacocks within the Phasianinae.

The scapula is morphometricallv close to the only known

scapulae of M. altns from Steinheim (SMNS 50881, 57963),

wherc thc acromion also is broken off.

The femora of M. alttis have, as yet, been rarely found; the

fcmur from Sandelzhausen is thc largest known.

The complete tibiotarsus (BSP 1959 II 8382) is thc largest

known of M. altns. An additional distal tibiotarsus fragment

can be assumed to be the same sizc. Thc othcr tibiotarsal

remains are smaller (BSP 1959 II 8383a+b), but an\way larger

than those oi P. medius (tab. 2). Remains of similar small-sized

M. altns are also found in La Grive. As previouslv recognized

(e. g. Heizmann & Hesse 1995, M. alttis from Steinheim),

Miophasianiis and the galliforms in general (e. g. Erbersdobler

1968) show a sexual dimorphism with respect to size; males

arc distinctiv larger than females. For the distal width of the

tibiotarsus in extant Phasianus colchicus the maximum ränge

within both males and females can be caiculated (by the
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nic.isurcments from Eriüksdobii R 196S:43, Bd niax.:l I.S mm,

Bd min.: S.8 mm) to bc 34%; tlie Variation of tlie samc

measurcments of the fossil tibiotarsi studied here, is 35% (Bd

max.: 17.5 mm, Bd min.: 12.9 mm). Thcrcfore, the size ränge

of the fossiis is close to the maximum Variation in extant Phan-

anus colchiciis.

The two tarsometatarsi, one with the rest of a spur and one

without any spur, represents eaeh a male and a lemaie indivi-

dual, whereby the femaie speeimen is smaller.

The species Miophanäiiia altm is represented in Sandelz-

hausen bv at least 5 individuals.

Genus Pdldcortyx Milni-Edwards, 1869

Paldcmiyx Ditcniicdu! Ballmann, 1969

(pl. l.figs. 5-9)

S } n o n \- my :

"
V 1969b PaLiconyx} interrm-dui n. sp. - Ballmann: 33-34, pl. 1, fig.s. 1, 2.

V 1992 Pdldcortyx interttwdht Bm i nl^nn 1966 - Mourlr-Chau-

viR[ : S7, figs. 5h, i, lO.i, b, n, 1 la, d, c (with synonymy).

Diagnosis: see Ball.\l\nn (1969b: 33). „Kleiner Hühner-

vögel, in der Größe zwisclien Pdldeortyx galhcd und PdLicortyx

phdiuinoides. [...]" - For the osteologieal characters of the dif-

ferent bones see the deseriptions in Ballnlann 1969b: 31, 33.

Lectotype: Coraeoid (BSP 1937 II 18103), figured in

Ballmann (1969b: pl. 1, fig. 1-2).

Locus tvpieus: Wmtershof-West, Southern Germany.

Stratum tvpieum: Lowcr Mioeene, MN3.

S t r a t i g r a p h 1 e a I and geographica! d i s t r i b u 1 1 o n :

France: Phosphorites of Quercv (Eoccne to Ohgocene,

Mourer-Chauvirl 1992), St.-Gerand-ie-Puv (Lovver

Mioeene, MN2; Milne-Edwarl« 1867-71; Mlirovsk 2000b

does not approve P. intermcdid in St.-Gerand-Ie-Puv, but put

it mto s\'non\'m\' with P. phdudiioides), Vieux-Collonges

(Lower Mioeene?, MN4?, Ballmann 1972). Germany: Win-

tershof-West (Lower Mioeene, MN3; Ballmann 1969b) and

Sandeizhausen (early Middie Mioeene, MN5). Austria: Grund

(early Middie Mioeene, MN5, cf. P intcniicdid, Gomn h in

press b).

Material and nieasurements (mm):

BSP 1959 II

Coraeoid sin., prox. 2/3 8270 KC: 3.7

Humcrus sin., dist half 827.^ KC: 3.9, Bd; 10.1

Humerus sin., dist. end 8275 Bd: 10.3

Humerus sin., dist. cnd 8981 Bd: 10.3

numerus dext., dist. cnd 83S4 Bd: 10.0

Ulna sin., dist. h,ilf 8283 KC: 3.7, Dd: 6.6

Phalanx proximalis digiti niaioris dcxt. 8331 GL: 10.4

Plulanx proxim.ilis digiti majoris sin. 8333 GL: 10.0

Phalanx proximalis digiti majoris sin. 8334 GL: 10.8

Phalanx proximalis digiti majoris dext. 8335 GL: 10.4

TTdext., dist. half
'

8307 Bd: 7.5, Td: 7.1

TTdext., dist. half 8311 KC: 3.7, Bd: 7.0, Td: (7.2)

TT sin., dist. half 8310 KC: 3.4, Bd: 7.0, Td: 6.9

TT dext., dist. cnd 8306 Bd: 7. 1 , Td: 7. 1

TTsin., dist. cnd 83 15 Bd: 7.0, Td: 7.1

TTsin., dist. cnd 8316 Bd: 6.5, Td: (6.4)

TT dext., di.st. cnd 8317 Bd: 6.8

TMTdext., dist. fragmcnt 8322 trochlca mctatarsi 111: B:3.0, T:4.1

TMTsin., corpus 8325 KC: 3.6

Material and nieasurements (mm) (continued):

SMNS
TMTsin., dist. fragmcnt 54006/1 trochlca mctatarsi 111: B: 3.2, T: 4.5

L) e s e 1"
1 p 1 1 o n :

Coraeoid: The caudal end ineludmg faeies is broken off. The

Processus procoracoiifeus is short and blunt. Foramen pneuma-

ticum IS absent. The impressio ligamentum acrocoracohumera-

lis is distinct and concavc. The faeies articularis scapularis is

oriented obhquely to the longitudinal axis, its caudal half is a

little coneave. In medial view, the caudal end of the tuberculum

brachiale is straight.

Humerus: Only distal ends are represented. The Insertion

of the musculus entepicondylo-r.idialis sublimis is located on

the cranial crest of the epicondylus ventralis. The processus

flexorius is lengthened ventrallv in the distal directum, even

surpassing the condylus ventralis; the processus flexorius is

slender caudalK' and in ventral view its distal end is rather

pointed in eomparison. The condylus ventralis is strongly

swollen distally, with distinct incisures to the condylus dorsalis

and to the epicondvlus ventralis. The fossa musculi brachialis

lies ver\ close to the ventral margin of the bone. Medially it is

bordered bv a sharp crest which flows into the tuberculum

supracond\lare ventrale. This is especialK prominent in

speeimen BSP 1959 II 8273. On the cranial side above the

Processus supracondviaris dorsalis there is a roundish facet

for the musculus extenseir metacarpi radialis. Caudally a weak

fossa olecrani is present; this is most distinct in speeimen BSP

1959 II 8346.

Ulna: One distal halt of an ulna is a\ailable. The condylus

dorsalis ulnaris is distinct larger than the cond\ lus ventralis

ulnaris. The latter is distalK' sharp and protrudingdistallv. The

incisura tendinosa is indistinet.

Phalanx II 1 dig.: Four complete phalanges proximales digiti

majoris are preserved. The sniall phalanges are short. The pila

cranialis phalangis is flattened craniallv and broadens distally.

The fossa ventralis is longish-oval and decp. In ventral view

the pila and fossa are about the same width in the middie of

the bone. The fossa dorsalis is shallow and separated

craniodistallv to caudoproximallv bv a verv weak bulge. In

dorsal view the pila is thin and sharp-crested. The proximal

faeies articularis metacarpalis shows two parallel oblique crests,

surpassed b\' the caudal end of the faeies. The distal faeies

articularis phalangealis is an inverted heart shape.

Tibiotarsus: Represented onlv bv distal halves or ends. The

corpus and distal end is slender. The cond\'lus medialis is

thinner than the condvlus lateralis. The incisura intercondylaris

bears two vertical ligamental grooves. Craniallv above the

condylus lateralis, lateralU' of the pons supratendineus and at

the level of the distal opening of the canalis extensorius there

is a stout tubercle. The canalis extensorius runs a little oblique

from distalh medial to proximalh lateral. The sulcus

extensorius is midwidth of the corpus. Craniolaterally at the

levcl of the proximal opening of the canalis extensorius, the

sulcus peronei brevi begins. Speeimen BSP 1 959 118307 differs

from the others by a more roundish shape of the distal opening

of the canalis extensorius and by somewhat closer hgamental

grooves in the mcisura intercimd\ laris. These morphological

de\ iation are apparentK to due to variabihtx.
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Tarsometatarsus: Oniy tliree tragments are prescrved; one

corpus witVi neitiier proximal nor distal ends (BSP 1959 II

8325), onc tragmcntary distal end witli oiiK- thc troclilcM

metatarsi II and III (SMNS 54006/1), and onc tragmcntary

distal cnd with only the trochlea metatarsi III (BSP 1959 II

8322). In addition to thc foramcn vasculare distale, thc

specimen SMNS54006/1 shows another tinv foramcn at thc

same Icvcl, but above the incisure betwecn the trochlcac

metatarsi III and IV. In distal view the plantar proccss ot thc

trochlea metatarsi IV is oriented plantolaterallv.

Comparison and discussion: For comparisons the

following Neogene European galhform ta.xa were considcred:

Pulaeortyx phuiianoides, P. gallica, P. prisca (new eombination

and including P. iansaniemis, atter Chenev.^l 2000), P brvvipcs,

P. grivcnsii, and P. depereti [which might be synonymous with

P. gnvensii atter Bali mann (1969a; 181, 1973: 25)],

Palaeocryptotiyx grivensis, P. donnezani, P. hiingariciii, P.

cdwiirJsi, Palacopcrdix longipes, P. sansaniensis, PUopcrdix

jolciiudi, P. poriticiis, P capuki, P. subfy\inculi)iiii, Alcctons

bavarKd, Tdopcrdix miocdena, Coturnix mtocacna.

The prcsent specimens of Palaeortyx intermedia differ from

P phasianoides by their smaller and from P gallica, P. brcvipcs,

P. gnvensii^ and P. depereti by their larger sizc (tab. 3, 4, 5). As

t\pical for thc humcrus o{ Palaeortyx (Ballmann 1969b: 31),

the Processus flexorius is slender and caudallv crest-like and

the condvlus ventralis is distally swollen. Onc of thc more

distinctive characters betwecn Palaeortyx and Palacocryptoiiyx,

namely the more shallciw fossa pncumotncipitalis in the latter,

can not be considcred due to lack of proximal humerus rcmains

in the Sandelzhausen material. However, with respect to their

larger size, they differ from all species of Palaeocryptonyx from

La Grive, (France, MN7+S\ Ballmann 1969a) and Perpignan

(France, MN15, Dhperet 1890). Following Ballmann (1969b:

3
1 ), the straight caudal cnd of the tuberculum brachiale of the

coracoid (in medial view) is typical for Palaeortyx. The

coracoid corresponds well morphometricallv with thc tvpe

coracoid of P intermedia from Wintershof- West, Germany.

Although the tarsometatarsi are onlv preserved very frag-

mentary, these remains correspond well in direct comparison

with those o{ P intermedia from St.-Gerand-le-Puy. Until now

no phalanx II 1 dig. of P intermedia has been described.

However, due to their galliform shapc and their size, these

rem.uns are rcfcrred to P. intermedia.

In gcneral, Palaeoperdix longipei, representcci onlv bv a fevv

specimens from Sansan (France, MN6; Ci ilnlval 2000), differs

bv its larger dimensions. Additionally the distal humeri of P.

longipes are distinguished by a distinctly vcntrodistally shorter

cntepicondyle. Measurements of thc availablc f ragmentarv ulna

and tibiotarsus correspond to thosc of Palaeoperdix prisca.

Species
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In difference to Taoperdix miocaena froni Wintershof- West

(Ballmann 1969b) the following characters are obscrvcd in

the Sandelzhausen P. intcrmcdid. The distal humeri are

somcwhat smaller, the Insertion of the musculus entepicon-

dylo-radialis sublimis is on the cranial crest of the entepicon-

dyle instead of the ventral side of the epieondylus ventralis;

the Processus flcxorius (in caudal view) is more lengthened

ventrodistallv and the distal end (m ventral view) is soinewhat

more pointed, mstead of blunt and rounded. The distal tarso-

metatarsus lacks this characteristic httle dent dorsally above

the trochlea metatarsi III, which is present in the only known

tarsometatarsus of T. tuiocacna (BSP 1937 II 181 12).

Species
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The specics of Palaeoayptonyx from La Grive (Ballmann

1 969a) and Perpignan (France; Dfplret 1 890) are all of smaller

dimensions. Alectoris bavarica is only icpresented from Win-

tershof- West (Germany; BALL^L•\NN 1969b) and only bv a

damaged distal two thirds of both a humerus and a tarsomcta-

tarsus. In comparison, the humerus of A. bavarica is largcr.

PlioperJtx joleaudi, P. cupcki, and P. ponticiis are distinguished

bv thcir smaller size (see Mlikovsk- 1995, tab.l). Onl\- P

subfrancolinus coincides in the distal width of the humerus,

but this taxon is known onlv from Plio-Pleistocene deposits

(MLlKin'SK» 1995: 1 16). Miogallus longaevus, represented onlv

by a coracoid fragment from Regensburg (von Ammon1918,

fig. 8), is distinctly larger. ^Coturnix miocaena is known onlv

by a fragmentarv carpometacarpus (Villalta 1963) and

therefore can not be considered.

Phasiamdae gen. sp. mdet.

(pl. 2, fig. 10)

Material and mcasurements (mm):

BSP 1959 II

CMCdext., dist 8291 Dd: 4.3

TMTsin., dist fragm. 832 1 trochlc.i mct.itarsi III: B: 2.3, T: 3.0

De s c r 1 p 1 1 o n and d i s c u s s i o n

:

Tarsometatarsus: only the distal end with the troehleae

metatarsi II and III is preserved.

Carpometacarpus: The distal third of the carpometacarpus,

but onlv the metacarpale maius with the processus intcr-

metacarpalis are present.

In side by side comparison, both rcmains are smaller than

those of Palaeortyx intermedia. Because both specimens are

very fragmentarv, they are hardly comparable morphometri-

cally. The distal width of the carpometacarpus is smaller than

that oi Palaeortyx prisca from Sansan (Cheneval 2000: tab. 3).

Order Strigiformes Wagler, 1830

The strigiforms are represented only by phalangeal rcmains,

mainly claws. More precise determination is not possible.

Because of their size, two taxa of owls can be confirmed.

Howcver, an allocation to the families Strigidae or Tvtonidae

is not possible on the basis of thcse phalangeal bones. Both

families are known from the Middle Miocene; Strigidae are

known since the Early Miocene (St-Gcrand-Ie-Puv, MN2,
France); Tvtonidae are recordcd smce the Upper Eocene

(Phosphorites of Quercy, France; Mourer-Chalwire 1987).

For morphometrical comparisons, the following extant owls

were considered: Stnx aluco, Strix nebulosa, Strix uralensis,

Nycta scandidca^ Asio otus, Asio flammem, Bubo bobo, Otus

scops, Ketiipd zeylonensis, Tyto alba (these studied extant

species are housed in the SAPM).

Strigiformes gen. et sp. indet. A
(pl. I,fig. 10)

Material and mcasurements (mm):

SMNS
Ph.il,inx III terminalis sin. (claw) 54005/1 Bp:(7.5),Hp:8.5,HpA: 12.2

Description: Phalanx III terminalis (claw): The tip of the

claw is broken off. Along the medial side of the claw there is a

weak ridge, typical onK- for the claw of the third digit. The

apophysis extensoris is long but stout. The apoph\sis flexoris

is short and broad in plantar view. The proximal two-parted

articular facet is rounded and seems to ha\ e been svmmetrical,

but the lateral margin is slightK' damaged.

Comparison and discussion: The terminal phalanges

(claws) of the digit III are characterizcd b\' a weak ridge along

their lateral side. Because there are two claws of digit III known
from Sandelzhausen that differ distinctlv in size, at least two

taxa of owls can be distinguished. The claws of owls can be

diffeientiated from those of accipitriforms bv their rounded

(ncit flattened) plantar facies of the claws and bv their curve.

The size of this claw indicates a hugo owi. Compared with

extant strigiforms this claw is ot the same size as the Horned

Owl, Bubo bubo, the largest of the extant European owls.

Claws of fossil owls are barelv known and published and much
Icss taxonomicalK determined.

Strigiformes gen. et sp. indet. B

(pl. l,f,gs. 8-9)

Ma t e r 1 a 1 a n d me a s u r e me n t s (mm):

BSP 1959 11

Ph.il.inxIlI2 8336 GL: 20.0, Bp: 4.7, Hp: 5.0

Phalanx III terminalis sin. (claw) 8330 GL: (16.5), Bp: 5.5, Hp: 4.8,

DHp: 7.8

Phalanx 1? terniinalis (cl.iw) 8328 GL: (13.5), Bp: 3.6, Hp: 5.3,

DHp: 8.0

Ph.iLinx II? terminalis (claw) 8195 GL: (13.0), Bp: 3.9, Hp: 5.0,

DHp: 6.9

Description:

Phalanx III 2: The complete phalanx is siender with an

extraordinary long apophvsis extensoris. The proximal two-

parted articular facies is svmmetrical. At its plantar margin

there is a protruding, somewhat oblique peak in the middle.

In lateral view the corpus is slightK' beut proximallv. There is

a round dent proximal to the distal trochlea, the latter is

dorsallv flattened. The plantar side of the diaphvsis is concave,

especiallv mits proximal haifand proximallv the distal trochlea.

Phalanx III terminalis (claw): The outermost tip of the claw

IS broken off. Along the medial side of the claw there is a

distinct ridge. The apophysis extensoris is long but stout. The

apophysis flexoris is short and broad in plantar view. The pro-

ximal two-parted articular facet is symmetrical. This claw is

distinctlv smaller than that of the above mentioned strigiform

species (A) from Sandelzhausen.

Phalanx I? terminalis (claw): The outermost tip of the siender

claw IS broken off. The apophysis extensoris is long. The

apophvsis flexoris is long and siender in plantar view. The pro-

ximal two-parted articular facet is symmetrical and medio-

laterally flattened.

Phalanx II? terminalis: The outermost tip of the claw is

broken off. The apophysis extensoris is long but stout and the

apophysis flexoris is short and broad in plantar view. The pro-

ximal two-parted articular facet is svmmetrical and medio-

lateralh- flattened.
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Comparison and discussion: These rcmains (cLiws

and phalanx III 2) fit toi;cther with respect to their size.

Comparisons with cxtant taxa show that phalanx III 2 of Tyto

alba, Athene noctna, Aegolius junereus, GUuadimn passen-

niim, and Otus scops are distinctly smaller, those of Asio otm

and Asio flammeus are smaller, and that o{ Stnx aliieo are littlc

smaller. The phalanx III 2 of Bubo bubo and Ketupa zeylonemts

are distinctly larger and of Nyctea icandmca are soniewhat

larger; they all are more stout. This owl of Sandelzhausen

corresponds in size to Strix uralensis and Strix nebulosa - thcre-

fore it was quite large. The latter also is the dosest in morpho-

logy of the comparcd extant species. Metrical comparisons with

known phalanx III 2 of fossil taxa show that Tyto gigantea is

much larger, Tyto robustn is somewhat larger, and Tyto sancti-

albdtit and Strixf perpaita are somewhat smaller.

For most of the fossil taxa the phalanx III 2 is not known.

Using the mcasurements of the limbs of extant 5. itralensis and

S. nebidoia for comparisons with fossil taxa, it can be concluded

that Strix collongensts (coracoid), Otiis u'intershofensis (CMC),

Strix brems (TMT), Tyto canipiterrde (femur, CMC, TMT),

Tyto Scxnctialbdni (TMT, CMC), Prosybris antiqiia (TMT),

Neo'obytU arverneiisis (TMT, TT, humerus), Necrobyas ed-

wardsi (femur) are smaller; Bubo longacvus (TT), and Bubo

poirrieri (TMT) may have been of similar size.

Compared with the Sandelzhausen claw III the apophvsis

flexoris of S. nebulosa is much siendcr in plantar \icw and

shorter in lateral view. Concerning these features, the claw of

Sandelzhausen corresponds much better to that of S. itralensis.

The apophysis flexoris of N. scandiacd is larger, whercas it is

smaller in B. bubo, A. otiis, and S. ahico.

on trochlea tibialis along inner margin of the condyles. Sulcus

extensorius verv broad, hroader than in Palaeogriis hordzceUi-

ensis. »

Tarsometatarsus with eminentia intercotviaris well deve-

loped and somewhat pointed (although still rounded), more

pointed than in Pdlaeogrus excelsd. Sulcus hgamentosus

shallow. fiypotarsus moderatelv long proxiniodistally, some-

what longer than in PalaeogrHS excelsa.«

Holotypc: Tibiotarsus sin., dist. end. (BSP 1959 II 8309).

Parat \pes: Tarsometatarsus dcxt., prox. end (BSP 1959

II 8319), radius sin., drst. end (BSP 1959 II 8998).

Locus t V picus : Sandelzhausen, about 2 km southcast of

the citv of Mainburg (Lower Bavaria, Southern Germanv),

topographic map 7336 Mainburg, r: 44 85 580, h: 53 87 700.

Stratum typicum: Early Middle Miocene, Badenian,

MN5.

Material and mcasurements (mm):

BSP 1459 11

TT sin., dist. end 8309 KC: c.i. 7.4, Bd: 13.0, Td: 12.6

TMTdext., prox. end 8319 Bp: 14.7, KC: 6.6

Radius dext., dist. half 8998 Bd: 14.8, KC: 5.8

tcntatively refcrred specimen:

Coracoid dext., prox. end 8385 width of cotyla scapuLins: 4.3

length of facies anic, huincr.ilis: 9.3

Palaeogrus mainburgensis is a new species of a crane, known

only from the Site of Sandelzhausen. It is the smallest species

withiii PdLieogriis. Palaeogrus mambitrgensis is the only

known gruid taxon from Sandelzhausen. For description, com-

parisons, and systematic discussion see Gohlich (in press a).

Order Gruiformes BoNArARTi , 1854

Superfamilv Gruoidea VlGuRs, 1825

FamiK- Gruidae ViGORS, 1825

Genus Palaeogrus PciRTis, 1885

Palaeogrus mainburgensis Gohlich [in press a]

(pl. l,figs. 11-12)

S V n o n ) mV :

in press .i PaLicugrin mainburgensis n. sp. - Gi.)lllicii: figs. 2-4.

Diagnosis: From Gohlich (in press a): «Smallest species

of the genus Palaeogrus. Tibiotarsus with caudal trochlea

cartilagims tibiahs distinctly surpassmg cranial condvies in

proximal dircction (in lateral and medial view), reaching furt-

her proximalK- than in P excelsa and P. princeps. Condvlus

lateralis distally rounded to slightly flattened (not notched);

condylus lateralis thicker than condylus medialis, but of same

length craniocaudallv. Tubercle on pons supratendineus mode-

ratcly developed and separated from tuberositas retinaculi

extensorius by groove, and thereby not connected as in Palaeo-

grus bordwelhensis. Pons supratendineus proxiniodistally high,

higher than in Palaeogrus princeps. Tuberositas retinaculi

extensorius vertical, crestlike, and separated from sulcus

musculi fibularis by vertical sulcus-like groove (in P. hordK'clli-

ensis not clcarly separated, but merged). No grooves distallv

Gruifcirmes indet.

(pl. I,figs. 13)

Material and nieasurements (mm):

BSP
Humerus dext., dist. end 1959 II 8279 KC: 1.9, Bd: 4.8, Td: 2.1

Description and discussion: Onlv the distal halt of

the humerus is preserved. Remarkable are the ventrodistally

elongated epicondylus ventralis and processus flexorius, which

surpasses both the condvlus ventralis and dorsalis in the distal

direction. The condylus ventralis is charactenzed by its very

round shape, in contrast to the land birds such as Coracii-

formcs, Pici, and Passerines, in which this condvle is flattened.

A small tuberculum supracondylare ventrale is situated far

distallv at the level of the condvlus dorsalis. Onlv a little more

proximally, at the level ot the proximal end of the condylus

dorsalis, a weak processus epicondylans dorsalis - just a

tuberculum - is present on the dorsal border of the distal bone.

The fossa musculi brachialis is deep and narrow. It is situated

proximally to the processus epicondylaris dorsalis along the

sharp-crested dorsal border of the distal end of the humerus.

Also outstanding is the small but deep fossa olccram.

R e ma r k s : Despite extensive comparisons with extant taxa,

the combination of morphological characters allowed no

certain allocation to anv faniih' as \'et. But it seems to be pro-

bable b\ its nioi phologv to reter this specimen to an\' gruiform

famiK', probabK the Ralhdae.
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Order Passeriformes LiNNE, 1758

P.isseritormes indet.

The p.isseriforms arc thc qu.intitati\ el v dominant tossil bird

i;roup 111 Sandel/hausen with about 500 remains, all of them

frai;meiitar\.

Although tlie Passeriformes are the most important group

of extant birds wich more than 5000 species assigned to about

60 families, studies on tossil passenforms are rare, as well as

the knowledgeof osteolological distinetive fcatures within tliis

Order is verv poor. BoCHK-SKI (1997) hsted onlv 10 species in

4 families for the European TertiaiT. Considenng the distinetive

features for the Passeres, the Eurvlamii, and T\ ranni on the

distal humerus and proximal ulna reported by Ballmann

(1969b: 47f), onlv the Passeres are evident in Sandel/.hausen.

It is long known that the osteology within the Passeres is very

uniform. The proximal humerus and the distal tarsometatarsus

are supposed to show some taxonomieally usefui eharacters

(Bali MANN1969b: 49, Janossy 1983). However, the studied

material eonsists of approximatelv two thirds of undetermin-

able httle claws, and about one third of bone fragments; not

one Single bone is complete. Herein onlv one proximal end of

a humerus was found, but verv fragmentary; there are several

distal tarsometatarsi fragments, but mostiv with at least one

rroehlea broken off. Therefore, these eonditions allow no

taxonomical determinations.

3. PALAEOECOLOGY

The fossil avifauna can contribute to the palaeoecological

and/or paleoenvironmental interpretations of deposits,

especialK' when considenng the ecological adaptions and the

ecological behavior of the most closely related modern species.

The distribution of bird remains within the fossiliferous

deposits 111 Sandelzhausen (fig. 7), nieaning the presence and

the quantitv of different groups or species in different lavers,

provicfcs onlv limited evidence. All in all, the fossils of the

different bird taxa arc too rare to be statisticallv intormative

and thcir distribution within thc section possibK docs not

depend only on different ecological eonditions and environ-

ments, but also on other facts: Thcrc may be enrichments of

bones due to birds of pre\' and carnivorcs; the presence of manv

small passeriforms may be due to owl pellets. On the other

liantf, most of the small bird remains come from screen

washings, and therefore the different lavers have been sampled

in different quantitative intensitv. Most material for the screen

washing comes from laver B, followed by layer C and D,

whcreas layer A is much too coarse-grained to have been screen

washed.

Anseriformes Accipitriformes Galliformes Stngiformes Gruiformes Passeri-

geological
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In gencr.il, an incrcase of bird tossils can be observcti troni

the bottom to the top of the deposit (fig. 7), as is observed for

allothervertebrate remains(pers. comm. V. Fahlbusch). Most

of the bird species arc found in all of the three marly layers (B,

Cand D). Onlv the undctcrminablc large sized accipitrid taxon

C seems to be restricted to the bottom layer, wheixas the

smaller accipitrid taxa A and B and the both representatives of

the gruiformes are onlv found in the deposits above. But the

specimens are too rare to allow definitive ecological inter-

pretations.

However, representatives of three different environments

can be seen. The anseriforms Mionctta blanchardi and Mioiwtta

nätdtor are aquatic species. Miophasuiniis altiis and the crane

Pdlaeognis mamburgcnsis are adapted to a tcrrestnal mode of

live. Although cxtant galliforms are predominantlv terrestrial,

Chenfv.m. (2000: 3S0) takes into account that PaLicortyx niight

have lived arboricole. Most of todays passeriforms and scveral

of the extant strigiforms and accipitriforms are arboricole

forms, even if occasionallv terrestrial. Extant owls and Acci-

pitridae are geographically and climatically widespread and

thercfore allow no conclusions about special faunal regions.

Comparisons with the ecological adaptions and the ecolo-

gical behavior of the most closely related modern species allow

sonie indication on the paleoecologv and paleoclimatology.

Besides the aquatic anatids and the finfoot, the terrestrial

crane also indicates nearby aquatic habitats. Extant cranes

prefer open landscapes in swamps, bogs, or close to lakes and

ponds; onlv a few species live in steppes (Mak.WSCH 1970: III,

1 14). Following Chenkval (2000: 379), Miophasumtts altns is

close to pcakocks (Pavo), which predominantly live today in

open forrcstcd landscapes.

4. CONCLUSIONS

The a\ifauna of Sandelzhausen comprises 6 Orders of bnxis

with at least 14 different taxa. Quantitativelv dominating are

the Passeriformes, but their fragmentarv and poor preservation

prevents thcir determination. Followmg in terms ot quantit\'

are the Phasianicfae (Galliformes), represented b\' Miophashtnits

altiii, Paläcortyx intermedia^ and a small sized undeterminable

taxon. Some ol the remains of Miopbasiamts altm found in

Sandelzhausen arc the largest ever known. Miophasiantis altns

and Palaeortyx intermedia were known from older and

yciunger European deposits bcfore, and now can be confirmed

in MN5 (Early Middle Miocene).

The Anseriformes are represented bv the anatids Mionetta

blanchardi, Mionetta natator .\nd one larger sized, but undeter-

Anatidae Phasianidae Gruidae

Tab. 6; Stiatigiaphical distrihutlon of tlu-

species represented in S.indelzhauscn. (A:

Austria, CZ: Czech Republic, D: Gcrmany,

E: Spain, H: France, MOL: Moldavia; PL:

Pol.ind, R: Romania, SL: Slovakia)

localities

ä ''J
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minablc anscrinc taxon. For Mionetta blanchardi and M. iiata-

tor, it is thc voungest record in Western and Central Europe.

KlssilK (1992) descnbed these two specics froni thc Upper

Miocene of Romania and Moldavia and additionally Mioiicttd

bliinchiirdiirom the Pliocene(MNI5) ot Malustcni, Romania.

Three spceies of Accipitnfornies and two speeies of Strigi-

formes can be distinguished bv their different sizc. However,

thev are represented almost onlv by phalangeal remains and

therefore are not taxonomicallv determinablc.

Within the Gruiformes one representative each of the Gru-

idae (cranes) and a Gruiformes indet. - probably a RalHdae -

can bc found. The cranc Palaengrus mahiburgensis is onlv

i\nown from Sandelzhausen. It is the smallest species of the

genus Palacngrits.

The avifaima represents aquatie species as well as terrestrial

and arborieole taxa. Based on several mvestigations of the

fauna, flora, and sedimentologv of thc deposits in Sandelz-

hausen, it has been suggested tliat this localit\' was a meadow

envuonment with temporarv ponds embedded m a braided

nver svstem in a warm temperate to subtropical climate

(ScHMID 2001). The presented avifauna reflects well the diffe-

rent habitats in such a reconstructed environment.
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